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Management of Problem Wounds 
in the Emergency Department

Introduction
The skin is the largest organ in the human body, accounting for approxi-

mately 16% of total body weight.1 The main functions served by the skin 
include maintenance of body temperature, protection from the external envi-
ronment, providing a barrier against microorganisms, prevention of water and 
electrolyte loss, and prevention of damage by ultraviolet light.1

Traumatic lacerations, burns, and other wounds account for about 4% of 
emergency department (ED) visits.2  Most acute wounds will heal with good 
topical care. However, some wounds, especially chronic ones occurring in 
impaired hosts, are more problematic.

To properly manage these types of wounds and optimize healing, there 
should be an evidence-based approach to wound care in the ED. Knowledge 
of basic and advanced wound care principles and techniques are paramount in 
providing appropriate, efficient, and cost-conscious care.

Wound Healing Process
There are four main phases of physiologic wound healing: hemostasis, 

inflammatory, proliferative, and remodeling.3 These are regulated by a unique 
group of cytokines and growth factors.4 In contrast to healthy, well-healing 
wounds that progress through each stage, chronic wounds are arrested in one 
of the stages of wound healing. Patients with chronic wounds may present to 
the ED after wound neglect, inappropriate care, or misdiagnosis. Wounds can 
be further classified as healthy if they have non-friable tissue, whereas a wound 
that appears unhealthy by definition exhibits signs of a dark red discoloration 
and dehydration with a dull surface.5 A chronic wound is a wound that fails to 
progress over a 30-day period for various reasons, including underlying diabe-
tes, prior radiation to the area, older age, inflammatory or immune dysfunction, 
or recurrent trauma.6 In contrast to the commonly accepted hypothesis of host-
centered pathology, it is possible that surface bacteria, not host dysfunction, 
cause the chronicity and perpetual inflammation associated with chronic non-
healing wounds.7 Factors that contribute to poor wound healing and chronic 
wounds are summarized in Table 1.

Basics of Wound Care
The basics of good wound care include debridement of devitalized tissue, 

control of infection and re-colonization of biofilm, maintenance of a well- 
vascularized area, and proper moisture balance with minimal edema.8 Wound 
size, wound duration, wound grade, and percent healing at four weeks have 
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EXECUTIVE SUMMARY
 z Evaluate arterial perfusion in all chronic wounds: Determine 

the presence or absence of pulses by palpation or Doppler 
exam, and calculate the ankle-brachial index in lower extrem-
ity wounds.

 z The ideal wound dressing will provide moisture to dry 
wounds and absorb excess moisture from wet wounds.

 z Targeted sharp debridement — using scissors or a scalpel — 
is preferred to nonspecific debridement by using wet-to-dry 
gauze.

 z A swab wound culture is less accurate than a deep tissue cul-
ture, and a swab wound culture should be done from viable 
tissue after debridement and rinsing of the wound, not from 
the wound exudate or slough.

 z Urgent hyperbaric oxygen therapy also may be useful for flap 
salvage in failures caused by both venous congestion and dis-
ruption to arterial flow. 

been associated with a prognosis for 
healing at 12 and 20 weeks.9 These 
tenets can all be addressed in the ED. 

Debridement

Debridement is the removal of sur-
face debris, slough, and infected matter 
from the wound bed, yielding clean, via-
ble tissue and enhancing the likelihood 
of healing.10 The presence of dead tissue 
in a wound provides a nidus for bacte-
rial infection. There are several methods 
of debridement, including bedside sharp 
debridement (using a scalpel or scissors), 
surgical consult and operative interven-
tion, enzymatic, and the use of medical-
grade larvae. Sharp debridement may 
be the most feasible for emergency 
physicians (EPs). It involves stabilizing 
wound edges with forceps while gently 
removing devitalized tissue using scis-
sors or a scalpel. Topical lidocaine can 
be applied to the wound for 15 to 30 
minutes prior to debridement for pain 
control. 

After debridement has occurred, 
there should be a reduction in wound 
exudate, with oozing of blood and the 
appearance of a healthy wound bed. 
Mechanical, indiscriminatory debride-
ment such as a wet-to-dry dressing is 
generally not recommended and has 
fallen out of favor. Debridement can 
play an important role in the removal 
of biofilms and control of infection. 
Debridement also will stimulate wound 
healing.11

Infection Control

The presence of infection within a 
wound leads to failure to heal, increased 
pain, morbidity, and mortality.12 It is 
important to reassess wounds frequently 
to determine if there is colonization of 

bacteria within the wound. The manage-
ment of wound infection varies from 
topical agents to systemic antibiotics.13 

If a wound is believed to be infected 
after removal of necrotic tissue, the use 
of topical antimicrobials can be benefi-
cial when used for up to a maximum of 
two weeks.13 Some topical agents, such 
as those containing povidone iodine, 
may not be cytotoxic to living cells 
working to form granulation tissue as 
previously thought.14 Based on recent 
studies, heavy metal antimicrobials 
(such as silver) may precipitate resis-
tance of organisms, and the evidence 
supports antimicrobial activity prior 
to overt cytotoxicity of fibroblasts. 
Povidone iodine has been demonstrated 
to slow epithelialization but promote 
rapid neovascularization and no impedi-
ment to healing in clean wounds.15 

It should be recognized that the 
wound develops increased susceptibility 
to bacterial colonization at 24-48 hours 
post debridement, and chronic wounds 
may develop significant tolerance to 
antimicrobial agents, disinfectants, and 
host immune defenses. Use of topical 
antimicrobials in conjunction with thor-
ough debridement can suppress refor-
mation of harmful biofilm.16,17 Frequent 
(every 24 to 48 hours) assessment of the 
wound while using these topical antimi-
crobials can guide therapy. Referral to a 
wound care center or surgical staff will 
be necessary. In some cases, or in low-
resource settings, patients may need to 
follow-up directly in the ED.

Adequate Circulation

Insufficient blood flow is an impor-
tant cause of delayed or failed wound 
healing.18 Patients with systemic 
diseases, such as peripheral vascular 

disease, diabetes, and tobacco smokers, 
are at increased risk for wound develop-
ment as well as impaired wound healing. 
Oxygenation and perfusion to a wound 
are the most important factors in pro-
moting wound healing. A mean arterial 
pressure less than 80 mmHg is predic-
tive of poor wound healing.18 

Causes of impaired blood flow may 
include diseases that impair microcir-
culation and conditions that incite a 
sympathetic response causing periph-
eral vasoconstriction.19 The presence 
of oxygen in a wound bed allows for 
oxidative killing of bacteria, collagen 
synthesis, angiogenesis, and epithe-
lialization.20 Arterial perfusion to a 
limb can be assessed using noninvasive 
vascular studies in the form of multi-
segmental ankle-brachial indices and 
either pulsed volume recording (PVR) 
or lower extremity arterial Doppler, 
particularly if pulses are diminished/
absent or if prior vascular intervention 
had been performed. Arterial brachial 
index less than 0.5 is prognostic for 
poor wound healing and higher risk of 
major amputation.21 Timely, but not 
necessarily emergent, vascular surgery 
consultation can offer treatment options 
to immediately provide reperfusion, or 
to offer minimally invasive diagnostic 
and therapeutic modalities to address 
macrovascular perfusion deficits. 

Appropriate Wound Environment

Studies have proven that moist 
wounds heal more efficiently than 
wounds allowed to dry out.22 However, 
the goal is to avoid excessive wound 
fluid while still maintaining a moist 
environment. Wound exudate con-
tains water, electrolytes, nutrients, 
inflammatory mediators, matrix 
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metalloproteinases, growth factors, 
and waste products. A moist environ-
ment promotes granulation, autolytic 
processes, angiogenesis, and migration 
of epidermal cells across the wound 
base.22 

The quality of the exudate can guide 
management, and the volume can 
function as a measure of contamination 
status. For example, in dry wounds, 
the use of moist saline gauze may be 
appropriate. In wounds with significant 
exudate, hydrocolloids and alginates 
may dry the area while maintaining 
some moisture. The goal in the ED is 
to identify wounds that are “too wet” or 
“too dry” and prescribe the appropri-
ate wound care therapy that will result 
in a moist “not too wet, not too dry” 
wound.22

Emergency Department 
History and Examination

In addition to documenting the 
patient’s risk factors for poor wound 
healing, obtaining a comprehensive 
wound history and physical exam are 
essential skills for emergency physi-
cians. (See Table 2.) Photographs with 
size comparison (ruler or a common 
object) that can be embedded into elec-
tronic medical records will help moni-
tor wound progress. This is especially 
important for patients who frequently 
return to the ED or can follow up as 
an outpatient with primary care or a 
specialist.

Wound Infections
All wounds are colonized with micro-

organisms, but the presence of infection 
often is defined by two or more signs 
of inflammation or purulence.23 Classic 
signs of infection include warmth, ery-
thema, inflammation, and pain. These 
may not always be present in patients 
with chronic medical conditions such as 
diabetes because of their predisposition 
for peripheral neuropathy and a poor 
vascular supply. It is also important to 
probe for systemic symptoms of infec-
tion such as fevers, fatigue, nausea, vom-
iting, or malaise. 

The use of prophylactic antibiotics for 
prevention of wound infection is con-
troversial because local resistance can 
develop if an antibiotic is administered 
below the known bacterial minimum 
inhibitory concentration.24 Wounds 
for which prophylactic antibiotics are 
acceptable include animal or human 
bites, open fractures, grossly contami-
nated wounds, and puncture wounds.25 
If there is concern about development 
of wound infection, follow-up within 
24-48 hours is advised. 

If infection is suspected, the 
wound may be cultured to identify 

the offending organism(s). The gold 
standard for wound culture is a tissue 
biopsy. This involves removing living 
tissue from the wound for examination. 
Swab cultures of the wound surface (or 
fluid from the wound) can be useful for 
superficial wounds but may only reflect 
surface contamination or coloniza-
tion and are less sensitive at identify-
ing gram-negative organisms and all 
organisms growing in deeper wounds.26 
These cultures are less reliable but easier 
to obtain. Concordance of superficial 
wound culture and tissue culture is only 
22.5%.27 

If obtaining a swab culture, it should 
be performed after debridement and 
rinsing of the wound and, thus, should 
not be a reflex nursing order. The swab 
should be done only on viable tissue, 
not the exudate or slough of the wound. 
Results of these cultures may be use-
ful in antibiotic selection if performed 
appropriately. 

If there is concern for osteomyelitis, 
the gold standard is a bone biopsy.27 
However, the diagnosis of osteomy-
elitis is based on a preponderance of 
available data and should not be based 
solely on one diagnostic modality. 

Table 1. Factors  
that Contribute  
to Chronic Wounds
• Advanced age
• Chronic illness 
• Peripheral vascular disease
• Incontinence
• Cigarette smoking
• Malnutrition
• Stress
• Inadequate wound care
• Active infection
• Medications (corticosteroids, 

immunosuppressants)
• Immobility
• Edema
• Excessive dryness or moisture
• Radiation in the area of the 

wound

Table 2. Elements of Wound History and Physical Exam

• Mechanism of wound history
• Inspection for foreign body
• Time of Injury
• Location of wound
• Depth 
• Size
• Presence of tunneling 
• Patient’s tetanus status
• Degree of contamination
• Geography of injury, e.g., in water or excessive debris
• What type of wound is it, and where is it located?
• Partial-thickness or full-thickness? 
• History of the wound
• Size: include length, width, and depth of the wound if able to assess 
• Shape
• Presence of granulation tissue 
• Presence of discharge (with associated color, consistency, odor, amount)
• Presence of tunneling, undermined edges, or sinus tract: may use the “clock” 

method for describing this, e.g., tunneling of wound at 3 o’clock position
• Evidence of foreign body
• Presence of pain within the wound
• Appearance of surrounding tissue, with note of any evidence of surrounding 

infection, such as erythema, streaking, or warmth
• Neurovascular exam



28     Emergency Medicine Reports / February 1, 2021  ReliasMedia.com

Advanced imaging (beyond plain 
film radiographs), such as magnetic 
resonance imaging (MRI) or Ceretec/
Indium-labeled nuclear medicine imag-
ing, should be correlated with serologic 
markers (erythrocyte sedimentation 
rate [ESR], C-reactive peptide [CRP]) 
and clinical evaluation.27,28 Consultation 
with a surgical service for appropriate 
operative management of infected bone 
is warranted. 

Wounds Commonly 
Seen in the Emergency 
Department

Diabetic Ulcers 

Diabetes is a common disease in 
the United States and affects an esti-
mated 8.7% of the adult population.29 
Lower extremity amputations occur in 
5.6/1,000 diabetic patients.30 Diabetic 
foot infections are a common problem 
seen in the ED as the incidence of dia-
betes continues to rise. In addition, dia-
betic foot complications are the leading 
cause for diabetes-related hospitaliza-
tion and lower extremity amputation.31 
The cost of amputation is high both in 
monetary terms and in terms of quality 
of life.31 These wounds most commonly 
begin as a skin compromise with subder-
mal hemorrhage and often are the result 

of peripheral neuropathy in conjunction 
with trauma and abnormal biomechanics 
that may not have been noticed imme-
diately by the patient. Additional risk 
factors, such as impaired wound healing 
and patient comorbidities, contribute to 
poor healing. Most diabetic foot infec-
tions are polymicrobial, including gram-
positive cocci and staphylococci as well 
as gram-negatives (seen more often in 
chronic wounds) and anaerobes (particu-
larly in necrotic tissue).32 Diabetic foot 
ulcers with no evidence of surround-
ing soft tissue or bone infection do not 
require antibiotic therapy. 

In examining a patient with a diabetic 
foot wound, the patient’s extremity and 
wound should be evaluated for signs of 
arterial ischemia, venous insufficiency, 
and alterations in sensation. Plain films 
may be helpful to evaluate for osseous 
deformity, prior surgical procedures, and 
cortical irregularities or other radio-
graphic signs of osteomyelitis, if concern 
exists. If bone can be palpated, osteo-
myelitis can be assumed, and antibiotics 
should be initiated without delay. (See 
Figures 1-3 for examples of diabetic foot 
ulcers.)

Appropriate wound care should 
include debridement, “off-loading” 
of any areas to redistribute pressure 
away from the wound, and appropri-
ate selection of dressings to allow for 
a biofilm-free, moist environment.33 
Patients who may require hospitaliza-
tion include those with signs of mod-
erate to severe infection, lack of home 
support or ability to provide adequate 
wound care to themselves, and failure 
to respond to outpatient therapies. 

Multidisciplinary evaluation has been 
shown to lower the amputation rate 
dramatically.34 

It is not necessary to admit patients 
with a diabetic wound if follow-up can 
be established and a short-term wound 
care plan can be established by the EP. 
At minimum, a good skin exam should 
be performed in all diabetic patients 
who are seen in the emergency depart-
ment. Telemedicine has been shown to 
improve wound outcomes and decrease 
amputation rates in diabetic patients. 
Patients seen in the ED may benefit 
from initiation of a tele-relationship 
with a wound care provider.35 

Frostbite

Frostbite is a cold-induced injury 
to tissue caused by endothelial dam-
age. The injury to tissue is related to 
cold-induced cell death (often from 
crystal formation), as well as inflam-
mation leading to tissue ischemia and 
necrosis.36 Areas on the body that are 
most commonly affected include the 
ears, nose, fingers, toes, and cheeks. On 
exam, the skin may appear gray-white, 
hard to the touch, and may be insensate. 
If the tissue is already necrotic, it may 
appear black or have noticeable eschar. 
During the thawing process, the devel-
opment of blisters and bullae may occur. 
Management of frostbite can begin in 

Figure 1. Diabetic Foot 
Ulcer at the Plantar Base 
of First Metatarsal Joint

Photo courtesy of Jacob Wynes, DPM.

Figure 2. Diabetes Mellitus 
Ulcer with Infection; Fat  
and Muscle Exposed

Photo courtesy of Jacob Wynes, DPM.

Figure 3. Plantar Diabetes 
Mellitus Ulcer with  
Necrosis of Skin

Photo courtesy of Jacob Wynes, DPM.
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the prehospital setting with removing 
wet clothing and getting the patient to 
a warm environment. On arrival to the 
ED, rapid rewarming can be accom-
plished by immersion into warm water. 
A water temperature of 37-39°C is 
most appropriate. Refreezing should be 
avoided. 

Once rewarming has occurred, there 
should be a focus on appropriate wound 
care for the affected areas.37,38 This 
involves non-adherent dressings and 
elevation of the area to reduce edema. 
Aspirin or ibuprofen may be adminis-
tered. Thrombolytic therapy has been 
studied and may be helpful to prevent 
amputation when administered in the 
first 24 hours of injury.39 Cases have 
been reported of hyperbaric oxygen 
therapy (HBOT) use in frostbite for 
tissue preservation and demarcation 
of necrotic tissue even when HBOT 
is delayed.40 Surgical consultation is 
appropriate in cases that may require 
angiography, frequent hydrotherapy, 
debridement, or amputation. Tetanus 
immunization status should be assessed. 
The decision about whether to debride 
blisters is a controversial topic without 
any clear consensus. 

Pressure Injury

Pressure injuries are caused by 
pressure-induced necrosis with resul-
tant damage to the skin and underlying 
structures, often over bony prominences 
where pressure and shear force occur. 
These compressive forces lead to local 
tissue ischemia and obstruction of 
lymphatic channels. Local edema and 
inflammation can occur and lead to 
further tissue necrosis. In the United 
States, millions of pressure ulcers are 
treated yearly, costing an average of 
$26 billion per year.41 Risk factors for 
pressure ulcers are widely variable, but 
include immobilization, advanced age, 
obesity, congestive heart failure, and 
poor nutritional status.42,43 

Management and prevention of pres-
sure ulcers require a multidisciplinary 
approach. Risk factors should be moni-
tored for and addressed as appropriate. 
When present, these wounds may be 
painful (if sensory nerves are intact) or 
painless. They may be edematous, ery-
thematous, and hyperemic, or cool with 
evidence of necrosis. Once identified, 

pressure ulcers often are managed con-
servatively, although up to 27% may 
required flap closure.44 

Wound care for patients with pres-
sure ulcers involves protecting the 
surrounding skin, dressing the wound 
bed, debriding or controlling infection 
if necessary, minimizing pressure and 
shear forces, and educating the patient 
and caregivers. If ulcers become exten-
sive, surgical interventions, such as more 
intense debridement or flap closure, may 
be beneficial.45 

The most important intervention 
for management for pressure ulcers is 
prevention. The nature of emergency 
medicine evaluation and the often long 
ED stays on suboptimal mattresses 
can lead to and/or exacerbate pressure 
ulcers in immobile patients. Frequent 
turning while patients are boarding in 
the ED also will decrease the risk of 
pressure ulcer formation. With lim-
ited nursing time available for turning 
patients at specific intervals, patients 
who are unable to self-adjust their 
weight in the stretcher and require 
long ED stays or are boarding in the 
ED may benefit from air mattresses on 
hospital beds rather than remaining 
on stretchers. Even with all preven-
tion methods in place, for some higher 
risk patients, pressure injury may be 
unavoidable.46

Venous Stasis 

Venous insufficiency ulcers are the 
most common type of leg ulcer, com-
monly believed to account for 70% to 
90% of all leg ulcers.47 The presence of 
venous hypertension (related to vein 
dysfunction, calf muscle pump failure, 
or a combination of these) and endo-
thelial damage is required for develop-
ment of these ulcerations.48 Venous 
hypertension and distention of tissues 
leads to increased vascular congestion 
and resultant hypoxia causing further 
endothelial damage, ultimately leading 
to skin and tissue breakdown. This leads 
to the formation of venous stasis ulcers, 
often found on the medial lower leg and 
in areas of trauma. The pain associated 
with these ulcers is controlled by eleva-
tion and compression. Venous stasis 
ulcers may appear irregularly shaped 
and are found in skin areas with edema, 
dermatitis, and hemosiderin deposition. 
(See Figures 4-7.)

Treatment often relies on using 
compression and elevation to control 
edema, protecting the legs and feet 
from trauma, and controlling other 
medical conditions, such as diabetes 
and hyperlipidemia. Accurate diagnosis 
and biopsy are important to guide treat-
ment since common differentials could 
include pyoderma gangrenosum or vas-
culitis, particularly if pathergy exists. 

Figure 4. Venous Stasis 
Ulcer on Lower Leg with 
Granulation Tissue After 
Compression Dressing

Photo courtesy of Zachary Gaskill, DO.

Figure 5. Severe Venous 
Stasis with Hemosiderin 
Deposition

Photo courtesy of Jacob Wynes, DPM.
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In the ED, treatment can start with 
light compression with an ACE ban-
dage after dressing the wound with 
either absorbent dressing if the wound 
has significant discharge and is “too 
wet,” or Vaseline-impregnated gauze if 
the wound is too dry, and only if distal 
pulses are intact (palpable or audible on 
Doppler). Outpatient follow-up with a 
wound care center should occur within 
one week. If the patient or caregiver can 
change the dressing correctly, a tele-
medicine visit may be appropriate.

Arterial Insufficiency  
and Ulceration

Peripheral arterial disease (PAD) is 
an insidious process that affects up to 
3% to 10% of Americans.49 Arterial 
insufficiency and ulceration occur when 
inadequate arterial flow reaches tis-
sues, causing ischemia and necrosis. 
(See Figure 8.) This leads to the arterial 
ulcers seen on exam. Most commonly, 
arterial ulcers are related to atheroscle-
rosis and resultant luminal narrowing 
of the vessel. Often, this is a more 
chronic process; however, there can be 
acute ischemia in the setting of embolic 
events. 

In evaluating patients for arterial 
ulcerations, check the most distal points 
of perfusion. This requires removing 
patients’ socks and evaluating their 
toes and pressure points (such as the 
heel). During the initial evaluation, the 
EP should measure the ankle-brachial 
index to screen for PAD and narrow 
the underlying cause for an ulcer.50 

Arterial insufficiency ulcers often will 
appear pale and dry, with clear demarca-
tions, as opposed to the edematous and 
erythematous regions seen in associa-
tion with venous ulcerations. Typically, 
patients also will have findings of long-
standing arterial insufficiency, such as 
shiny skin and hair loss. Patients will 
describe claudication and pain that 
often is cramping in nature.51 

Risk factors include hyperlipidemia, 
smoking, diabetes, hypertension, and 
advancing age. Risk factor modification 
and appropriate wound care are required. 
Patients also should be referred to a vas-
cular surgeon for revascularization and 
definitive management. Emergent vas-
cular surgery consultation is warranted if 
acute ischemia is suspected.

Flap Failures

Flap surgery is a technique in recon-
structive surgery where tissue is lifted 
from a donor site and moved to a recipi-
ent site with an intact blood supply. 
Flap failures occur most often due to 
vascular obstruction such as venous or 
arterial congestion. Smoking, diabe-
tes, hypertension, elevated body mass 
index, and surgery in an irradiated field 
increase risk of flap failure.52 Patients 
likely will be seen by their surgeon for 
this complication. Some patients may 
arrive to the ED when the complication 
occurs or may be referred to the ED by 
a surgeon for further management. 

The first step in management is 
the recognition that failure is occur-
ring, using both clinical observation 
as well as tests for pin-prick sensation, 

measurement of temperature, and the 
use of surface Doppler. Rapid surgical 
exploration and reanastomosis may be 
needed to preserve the flap. Although 
unlikely to be initiated in the ED, leech 
therapy for venous congestion causing 
flap failure has been used successfully.53 
Urgent HBOT also may be useful for 
flap salvage in failures caused by both 
venous congestion and disruption to 
arterial flow.53 HBOT can maximize the 
viability of the flap or graft by promot-
ing angiogenesis and decreasing edema. 
To be most effective, HBOT should be 
initiated as soon as possible once signs 
of flap failure appear. 

Autoimmune Wounds

Slow-healing wounds are a known 
complication of many autoimmune 
diseases, such as rheumatoid arthritis 
and scleroderma. These wounds may 
occur in the setting of vasculitis and 
inflammation affecting the small blood 
vessels in the skin. In addition, there 
are wounds of unclear etiology, such 
as pyoderma gangrenosum, an auto-
inflammatory condition of ulcerative 
cutaneous lesions. 

The management of these skin 
wounds involves identifying the under-
lying cause, modifying risk factors, 
providing local wound care, applying 
appropriate dressings, and avoiding 
infection. In the ED, patients may 
present with the first manifestation 
of autoimmune diseases in the form 
of ulcerations. A thorough history 

Figure 7. Ulcer  
with Surrounding  
Maceration, Tunneling

Photo courtesy of Zachary Gaskill, DO.

Figure 6. Venous Ulcer 
with Necrosis, Exudate, 
Maceration

Photo courtesy of Zachary Gaskill, DO.

Figure 8. Arterial  
Embolism Causing  
Necrosis of First  
Metatarsal

Photo courtesy of Jacob Wynes, DPM.
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and referral for biopsy may be offered. 
Standard wound care and infection 
mitigation strategies may be initiated in 
the ED. In addition, the use of HBOT 
is a helpful adjunct for wound healing 
in these autoimmune diseases, likely due 
to its anti-inflammatory effect. After an 
initial work-up for an underlying cause, 
patients may be referred for HBOT. 

Selection of Appropriate 
Wound Care Dressing

 Specialty wound care dressings may 
not be readily available in the ED, but 
they can be requested from inpatient 
supply areas. Dressing selection for 
wounds can have a significant impact on 
healing, and ED staff should be familiar 
with them. (See Table 3.) The function 
of a wound dressing is to create an 
appropriately moist environment. If the 
wound is too wet, the dressing should 
absorb excess exudate. If the wound 
is too dry, the dressing should provide 
moisture to the wound bed.54 

Many EPs still may be using wet-
to-dry gauze dressings. However, this 
previously popular technique has fallen 
out of favor. In fact, use of wet-to-dry 
dressings can lead to increased pain and 
delayed healing if the dressing adheres 
to the wound bed and causes trauma on 
removal. If patient is admitted to the 
hospital and frequent wet-to-dry dress-
ing changes that do not damage the 
wound bed can be done, then this dress-
ing type may be appropriate. 

Wound dressings serve additional 
important functions, including pro-
viding a barrier against infection and 
thermal injury, removing debris, and 
decreasing pain by protecting exposed 
nerves.54 The following is a summary of 
dressing types that EPs may encounter.  

Gauze Dressings

Gauze dressings are useful as the 
dressing of choice for select types of 
wounds. If there are daily dressing 
changes, gauze is the most economical 
choice. It also is useful for very large 
or irregularly shaped wounds because 
it is inexpensive and can be shaped 
appropriately and secured in place eas-
ily. Keep in mind that gauze, once dry, 
may require force to remove from the 
wound bed. This can lead to nonse-
lective removal of healthy new tissue 

along with the rest of the debris and, 
therefore, it must be changed gently and 
frequently. (See Figure 9.)

Impregnated Gauze Dressings

The use of impregnated gauze dress-
ings, such as those with petrolatum or 
zinc, allows for a less traumatic removal. 
These dressings also are more occlusive, 
allowing for retention of moisture in 
the wound. Impregnated gauze is par-
ticularly useful for burn wounds, often 
in conjunction with silver sulfadiazine 
or other topical antimicrobials. There 
are few data on silver sulfadiazine for 
burns, limited to a few animal studies.55 
These impregnated gauzes often require 
a secondary layer over the top, typically 
dry gauze. Xeroform gauze is unique 
in that it is impervious and may carry 
the added antibacterial benefit to some 
organisms through its incorporation 
with bismuth, but this benefit may be 
minimal compared to direct application 
of bismuth alone.56 

Films

Semipermeable film dressings are 
thin, flexible sheets of polyurethane 
with an adhesive backing that are rou-
tinely used in American emergency 
departments for securing intravenous 
lines. These sheets are impermeable to 
water and bacteria, but permeable to 
carbon dioxide and oxygen. The benefits 
of these include retention of moisture, 
reduced friction, and ability to visualize 
the wound bed through the dressing. 
These are not appropriate for use with 
wounds that have moderate to heavy 
exudates or infected wounds. Common 
uses of film dressings for wounds 
include skin tears, donor graft sites, and 
abrasions.57

Hydrogels

Hydrogels are often > 80% water-
based or glycerin-based and are useful 
for adding moisture to dry wounds. 
Hydrogel formulation includes a gel 
formulation in a tube, or impregnated 
into sheets or gauze pads, making it 
versatile. They can absorb small amounts 
of fluid by swelling, and also are able 
to donate moisture to dry wounds. 
Typically, hydrogels are indicated for 
minimally draining wounds or necrotic 
wounds. 

Hydrogels generally are less imperme-
able than films and do less to provide a 
barrier against bacterial infection. When 
placed on a wound, hydrogels often 
provide pain relief and a cooling effect. 
They also facilitate autolytic debride-
ment of wounds. Since hydrogels are 
non-adherent, they require a secondary 
dressing on top to secure them in place. 
Common uses of hydrogels include skin 
tears, blisters, donor graft sites, radiation 
and thermal burns, pressure ulcers, and 
surgery sites.54

Foams

Foam wound dressings are created 
with polyurethane foam, with a hydro-
philic wound side and a hydrophobic 
outside. These often are very good at 
retaining moisture, providing thermal 
insulation, cushioning, and absorbing a 
moderate amount of exudate. These are 
most useful on burns, graft and donor 
sites, pressure ulcers, and diabetic and 
venous insufficiency ulcers. Polyvinyl 
alcohol combined with methylene blue 
and gentian violet foam (Hydrofera 
Blue Classic dressing®) has been suc-
cessful in treating localized infection, 
particularly if patients are unable to 
follow up for routine office or clinic 
visits. Foams are used to cover a necrotic 
wound and will interact with the 
patient’s own body heat, causing auto-
lytic debridement of the wound. Foams 
are less useful for wounds that are dry, 
covered in eschar, or areas of friction 
such as the heel.54,58

Hydrocolloids

Hydrocolloid dressings are made 
of hydrophilic colloid particles with a 
film or foam adhesive backing. These 
work by absorbing exudate and swell-
ing into a gel-like substance. They act 
to thermally insulate wounds, and as 
impermeable barriers to water, oxygen, 
and bacteria. This leads them to have 
lower rates of infection compared to 
wounds with dressings such as gauze 
or foams. Hydrocolloids are used com-
monly for wounds that are partial- or 
full-thickness; they are used most often 
for pressure ulcers, minor burns, and 
venous insufficiency ulcers. They should 
be avoided in areas of high friction 
(because they can roll off ), wounds 
with heavy exudate or active bleeding, 
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dry wounds, or actively infected 
wounds.54,59,60

Alginates

Alginates are made of ingredients 

extracted from brown seaweed. When 
placed into a wound, they form a 
hydrophilic gel that provides moisture 
and acts to trap bacteria. Alginates are 
highly permeable and nonocclusive, 

often requiring a second layer of dress-
ing on top (such as gauze). They are 
available as sheets to lay on top of a 
wound bed, ropes to fill undermining 
areas, and alginate-tipped applicators 

Table 3. Wound Dressings

Dressing Type Brand Names Characteristics Uses Advantages Disadvantages

Gauze Kerlix Thin fabric with a 
loose, open weave

Inexpensive, 
readily available

May remove viable 
tissue if taken off 
forcefully when dry

Impregnated 
gauze

Adaptic, 
Xeroform

Gauze dressings 
impregnated with 
petrolatum or zinc

Burn wounds Minimal trauma 
with removal; 
more occlusive and 
allow for moisture 
retention within 
wound

Requires additional 
layer of dressing 
on top (such as dry 
gauze) to secure

Films BIOCLUSIVE, 
Tegaderm, 
Cutifilm

Thin sheets of 
polyurethane; 
impermeable to 
water and bacteria 
but allow CO2 and O2 
to permeate

Skin tears, donor 
graft sites, skin 
abrasions

Retain moisture, 
reduce friction; 
ability to visualize 
wound bed 
through dressing

Not useful in wounds 
with heavy exudates 
or infected wounds

Hydrogels Iodosorb, 
Aquasorb, Elta 
Hydrogel

Water- or glycerin-
based gels

Skin tears, 
blisters, donor 
graft sites, 
pressure ulcers, 
radiation or 
thermal burns, 
surgical sites

Add moisture to 
dry wounds; may 
offer pain relief/
cooling sensation; 
facilitate autolytic 
debridement

Provide little barrier 
to infection; non-
adherent and require 
additional dressing on 
top to secure

Foams ALLEVYN,  
Epi-Lock, 
Mepilex Ag

Polyurethane foams Burn wounds, 
graft and donor 
sites, ulcers 
(pressure, 
venous 
insufficiency, 
and diabetic)

Retain moisture, 
provide thermal 
insulation, provide 
cushioning, absorb 
moderate amounts 
of exudate

Not ideal for wounds 
with eschar, dry 
wounds, or wounds on 
areas of friction (such 
as the heel)

Hydrocolloids DuoDERM, 
Comfeel

Hydrophilic colloid 
particles with film 
or foam adhesive 
backing

Pressure 
ulcers, minor 
burns, venous 
insufficiency 
ulcers; ideal 
for partial- or 
full-thickness 
wounds

Absorb exudate; 
thermally insulate 
wounds; act as 
impermeable 
barriers to water, 
bacteria, and 
oxygen; lower rates 
of infection

Not ideal for use 
in areas with high 
friction, wounds with 
heavy exudate or 
bleeding, dry wounds, 
or actively infected 
wounds

Alginates CURASORB, 
ALGISITE M

Brown seaweed 
extract that forms a 
hydrophilic gel

Wounds with 
moderate-to-
heavy drainage, 
partial- or 
full-thickness 
wounds

Provide moisture; 
trap bacteria; 
highly permeable

Non-occlusive and 
require second 
dressing layer on top; 
not for use on top 
of tendon or bone 
as they can lead to 
dessication
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for probing and filling wound cavities. 
Alginates should be used for wounds 

with moderate to heavy drainage, and 
partial- or full-thickness wounds such 
as pressure ulcers. They may be used on 
infected wounds but should be replaced 
daily when soiled. Otherwise, these 
dressings can be maintained three days 
at a time. They should not be placed on 
wounds with exposed tendon or bone, 
as this may lead to desiccation of the 
wound. Alginates are very effective in 
debriding necrotic tissue, and some 
formulations possess a silver coating to 
reduce time to healing.54

Deciding When to Admit 
to the Hospital 

The decision to admit a patient with 
a wound can be difficult without prior 
knowledge of how that wound has 
looked or been treated in the past. Often, 
the first step of this decision is based 
on clinical exam. Is there significant 
erythema, warmth, friable tissue, or copi-
ous and/or malodorous discharge? Are 
there systemic signs or symptoms such 
as fevers or generalized weakness? These 
can indicate that outpatient management 
is not sufficient. Often, there are patient 
factors that also play a role. For example, 
does the patient have poor compliance 

or lack a support system? If patients are 
unable to use resources as an outpatient, 
they may require closer monitoring in 
an inpatient setting. If there is a need for 
operative debridement or aggressive vas-
cular intervention, this would also neces-
sitate inpatient admission. 

In patients who lack any warning 
signs and whose wounds appear to be 
healing well with their current regi-
men, it is likely safe to perform a trial 
of continued outpatient treatment. On 
discharge, it is important to ensure 
that patients have close follow-up for 
a wound check within several days of 
their visit to the emergency department.  
If this occurs in a resource-limited area, 
patients may need to return to the ED 
or urgent care for timely wound checks. 
Patients or caretakers can take photo-
graphs of the wound’s progression and 
provide the images at the outpatient fol-
low-up visit. Telemedicine visits can be 
used for wound care visits with patients 
who can maneuver the technology.  

Deciding When to Involve 
Specialists

On occasion, consultation of wound 
care specialties such as podiatry, vascular 
surgery, and hyperbaric medicine may 
be required from the ED. 

Vascular Surgery

In general, patients with lower 
extremity ulcerations should be assessed 
for arterial disease, beginning with 
a pulse exam. Measurement of the 
ankle-brachial index (a value of < 0.9 is 
considered abnormal) also can provide 
information about arterial insufficiency. 
Unfortunately, the natural history of 
arterial disease is to progress and poten-
tially lead to limb loss, so involvement 
of vascular surgery early in the course 
is paramount. Arterial disease often 
requires revascularization at some point, 
even with adequate and appropriate 
wound care. Patients with evidence of 
critical limb ischemia (sudden onset of 
resting pain, pallor, pulselessness, paraly-
sis, paresthesia, or new skin necrosis) 
should be referred emergently for vascu-
lar intervention. Compressive dressing 
for peripheral edema or venous stasis 
ulcers should not be placed on the legs 
of patients who do not have a palpable 
pulse. 

Hyperbaric Medicine 

Hyperbaric medicine is a subspecialty 
of emergency medicine that also has 
significant crossover into outpatient 
medicine. Wound management is one 
area where this intersection occurs. 
There are several wound-related emer-
gent indications where consultation 
with a hyperbaric facility in conjunction 
with surgery is beneficial. These include 
necrotizing soft tissue infections, gas 
gangrene, crush and compartment syn-
drome, and flap failure. Additional non-
emergent conditions that benefit from 
HBOT include refractory osteomyelitis, 
delayed radiation injury, and chronic 
wounds.

HBOT acts by increasing the oxy-
gen concentration gradient, which may 
reduce bacterial growth and enhance 
processes integral to wound healing: 
angiogenesis, collagen synthesis, granu-
lation tissue formation, epithelialization, 
and wound contraction.  

Podiatric Surgery

Obtaining a consultation from podi-
atric surgery is appropriate in distal 
lower extremity wounds that require 
partial functional amputations, extensive 
debridement, and surgical reconstruc-
tion of foot and ankle deformity. Based 
on their ability to manage all aspects 
of foot and ankle limb salvage, podi-
atric surgeons also should be involved 
with the outpatient management and 
monitoring of chronic foot wounds. 
Referral to a podiatrist within one week 
is appropriate for patients with lower 
extremity wounds that do not require 
urgent intervention. 

Conclusion
Because of the large volume of acute 

and chronic wounds that present to 
the emergency department each year, it 
is imperative that EPs become famil-
iar with proper management of these 
wounds to prevent progression of the 
wound and potentially avoid costly 
admissions. Outpatient close follow-up 
is critical to determine the underlying 
cause of a wound and avoid a delay in 
diagnoses. Taking a thoughtful approach 
to wound care and working toward 
optimizing wound healing may improve 
patient outcomes, prevent admission, 
and optimize resources.

Figure 9. Dry Gauze  
Attached to Diabetic 
Wound Causing  
Nonspecific Debridement

Photo courtesy of Jacob Wynes, DPM.
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CME/CE Questions
1. What characteristic is more com-

mon in arterial insufficiency ulcers 
than in venous insufficiency ulcers?
a. Arterial insufficiency ulcers are 

dry. 
b. Arterial insufficiency ulcers are 

erythematous. 
c. Arterial insufficiency ulcers are 

moist. 
d. Arterial insufficiency ulcers have 

an indistinct border. 
2. Which wound care dressing is most 

useful for wounds with moderate to 
heavy exudate?
a. Gauze
b. Hydrocolloids
c. Alginates
d. Foam

3. Which arterial brachial index is 
prognostic for poor wound healing 
and higher risk of major amputation 
in lower extremity wounds? 
a. < 0.3
b. < 0.5 
c. < 0.7
d. < 0.9

4. Which statement about povidone 
iodine is false?
a. It slows epithelialization. 
b. It promotes rapid  

neovascularization. 
c. It impedes healing in clean 

wounds. 
d. It can be used on open wounds.

5. Most diabetic foot infections are:
a. due to gram-positive cocci.
b. due to gram-negative rods.
c. due to anaerobic bacteria.
d. polymicrobial. 
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Management of Problem Wounds  
in the Emergency Department

Wound Dressings

Dressing Type Brand Names Characteristics Uses Advantages Disadvantages

Gauze Kerlix Thin fabric with a 
loose, open weave

Inexpensive, 
readily available

May remove viable 
tissue if taken o�  
forcefully when dry

Impregnated 
gauze

Adaptic, 
Xeroform

Gauze dressings 
impregnated with 
petrolatum or zinc

Burn wounds Minimal trauma 
with removal; 
more occlusive and 
allow for moisture 
retention within 
wound

Requires additional 
layer of dressing 
on top (such as dry 
gauze) to secure

Films BIOCLUSIVE, 
Tegaderm, 
Cuti� lm

Thin sheets of 
polyurethane; 
impermeable to 
water and bacteria 
but allow CO2 and O2 
to permeate

Skin tears, donor 
graft sites, skin 
abrasions

Retain moisture, 
reduce friction; 
ability to visualize 
wound bed 
through dressing

Not useful in wounds 
with heavy exudates 
or infected wounds

Hydrogels Iodosorb, 
Aquasorb, Elta 
Hydrogel

Water- or glycerin-
based gels

Skin tears, 
blisters, donor 
graft sites, 
pressure ulcers, 
radiation or 
thermal burns, 
surgical sites

Add moisture to 
dry wounds; may 
o� er pain relief/
cooling sensation; 
facilitate autolytic 
debridement

Provide little barrier 
to infection; non-
adherent and require 
additional dressing on 
top to secure

Foams ALLEVYN, 
Epi-Lock, 
Mepilex Ag

Polyurethane foams Burn wounds, 
graft and donor 
sites, ulcers 
(pressure, 
venous 
insu�  ciency, 
and diabetic)

Retain moisture, 
provide thermal 
insulation, provide 
cushioning, absorb 
moderate amounts 
of exudate

Not ideal for wounds 
with eschar, dry 
wounds, or wounds on 
areas of friction (such 
as the heel)

Hydrocolloids DuoDERM, 
Comfeel

Hydrophilic colloid 
particles with � lm 
or foam adhesive 
backing

Pressure 
ulcers, minor 
burns, venous 
insu�  ciency 
ulcers; ideal 
for partial- or 
full-thickness 
wounds

Absorb exudate; 
thermally insulate 
wounds; act as 
impermeable 
barriers to water, 
bacteria, and 
oxygen; lower rates 
of infection

Not ideal for use 
in areas with high 
friction, wounds with 
heavy exudate or 
bleeding, dry wounds, 
or actively infected 
wounds

Alginates CURASORB, 
ALGISITE M

Brown seaweed 
extract that forms a 
hydrophilic gel

Wounds with 
moderate-to-
heavy drainage, 
partial- or 
full-thickness 
wounds

Provide moisture; 
trap bacteria; 
highly permeable

Non-occlusive and 
require second 
dressing layer on top; 
not for use on top 
of tendon or bone 
as they can lead to 
dessication

Factors that Contribute 
to Chronic Wounds
• Advanced age
• Chronic illness 
• Peripheral vascular disease
• Incontinence
• Cigarette smoking
• Malnutrition
• Stress
• Inadequate wound care
• Active infection
• Medications (corticosteroids, 

immunosuppressants)
• Immobility
• Edema
• Excessive dryness or moisture
• Radiation in the area of the 

wound

Elements of Wound History and Physical Exam

• Mechanism of wound history
• Inspection for foreign body
• Time of Injury
• Location of wound
• Depth 
• Size
• Presence of tunneling 
• Patient’s tetanus status
• Degree of contamination
• Geography of injury, e.g., in water or excessive debris
• What type of wound is it, and where is it located?
• Partial-thickness or full-thickness? 
• History of the wound
• Size: include length, width, and depth of the wound if able to assess 
• Shape
• Presence of granulation tissue 
• Presence of discharge (with associated color, consistency, odor, amount)
• Presence of tunneling, undermined edges, or sinus tract: may use the “clock” 

method for describing this, e.g., tunneling of wound at 3 o’clock position
• Evidence of foreign body
• Presence of pain within the wound
• Appearance of surrounding tissue, with note of any evidence of surrounding 

infection, such as erythema, streaking, or warmth
• Neurovascular exam
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Diabetic Foot Ulcer 
at the Plantar Base of First 
Metatarsal Joint

Photo courtesy of Jacob Wynes, DPM.

Diabetes Mellitus Ulcer 
with Infection; Fat 
and Muscle Exposed

Photo courtesy of Jacob Wynes, DPM.

Plantar Diabetes Mellitus 
Ulcer with  Necrosis 
of Skin

Photo courtesy of Jacob Wynes, DPM.

Severe Venous Stasis with 
Hemosiderin Deposition

Photo courtesy of Jacob Wynes, DPM.

Dry Gauze Attached 
to Diabetic Wound 
Causing Nonspeci� c 
Debridement

Photo courtesy of Jacob Wynes, DPM.

Arterial  Embolism 
Causing  Necrosis of First 
Metatarsal

Photo courtesy of Jacob Wynes, DPM.
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